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Research Progress on Preparation of Hemostatic Gel from Food
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Abstract: Bleeding is a common and severe issue in both clinical and daily settings, where massive
hemorrhage, if not controlled promptly, can lead to shock and even life-threatening consequences.
Food-derived hemostatic gels have demonstrated significant potential in trauma emergency care due to
their material safety, favorable biocompatibility, and low cost. This article provides a concise overview of
the hemostatic mechanisms, modification strategies, and research progress of nine typical food-derived gel
matrices, including chitosan, hyaluronic acid, okra extract, sodium alginate, cellulose, gelatin, collagen,
keratin, and silk fibroin. Through comparative analysis, the core advantages, limitations, and suitable
clinical scenarios of each material are clarified. The analysis indicates that current research still faces
shortcomings in mechanical properties, wet adhesion, functional integration, and batch-to-batch consistency.
Accordingly, this paper further proposes that future efforts should focus on enhancing toughness through
dynamic cross-linking, achieving intelligent responsive release of multifunctional components, integrating
3D printing for personalized adaptation, and establishing a standardized quality control system from raw
materials to finished products, thereby promoting the translation of food-derived hemostatic gels into
reliable clinical medical devices.
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Figure 1 A four-dimensional panoramic view of food-derived hemostatic gels (Created with BioRender)
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Figure 2 Current clinical applications of hemostatic gels (Created with BioRender)
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Figure 3 General preparation flowchart of food-derived hemostatic gels
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Figure 4 Multi-pathway synergistic hemostatic mechanisms (Created with BioRender)
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Table 1 Key properties and modification strategies of food-derived hemostatic gel materials
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Table 2 Comparison of hemostatic mechanisms and clinical applicability between anionic and cationic polysaccharides
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Table 3 Quantitative comparison of hemostatic performance for typical food-derived gel materials

R BNREAY bR 1k g ) R EE BTN
FEENE KBS H A2 CGD /K&t ~1 min (CGDO.15, 0.5, 1.5)  <0.2 g (CGDL.5) [21]
RAbH2H ~3.6 min ~l2g
KRR T R 1 LA Y CGD /Kt ~1.2 min (CGD1.5) <0.3 g (CGD1.5)
RAbHLH ~2.9 min ~0.8 g
75 W5 KBS P H A 24 OHA/e-PL/QCS 7Kt #H (78.33£6.11) s (255.67+19.22) mg [33]
AubEEZH (204.67+8.02) s (783.01+68.55) mg
K BRI ik HE 1 AR OHA/&-PL/QCS 7K ¥tfiz 20 (83.3343.51) s (370.03+£29.87) mg
RAbFEL (282.00£9.03) s (1412.02490.84) mg
KSR R ERFFAE H A HA@TA-Okra 2] — (19+5) mg [38]
HAMA 41 — (86+23) mg
(TS — 100 mg”
RAbFELH — 170 mg"
KRBT M I A 2 HA@TA-Okra 2] — 10 mg”
HAMA % — 30 mg”
A4 — 60 mg”
RAbH — 75 mg"
T EERR A R BRI 2 T 453 ) A 2 BCF-OACa (5/5) 47 (70.4+£10.2) s (330.35£18.41) mg [103]
PVA 169.4-170.7 s 663.13-689.10 mg
EUE (TSN 169.4-170.7 s 663.13-689.10 mg
ARAb 2 245 5" 900 mg”
P AR R s R Y Rt BCF-OACa (5/5) 345 (74.0£11.8) s (415.13+27.75) mg
PVA 4 (197.5+27.4) s (986.4+173.68) mg
A (300.2+58.2) s (1461.35+332.84) mg
p G bl (360.2+86.3) s (1962.72+394.18) mg
EARZE RSP 9 i S 7Y CNF-DLRIHWD 21 63s 286.4 mg [50]
GSH4H 164 s 632.4 mg
RALFRH 242’5 760.3 mg
Bl K BRI HH A A HAD (GelMA+HC) 21 (34.246.6) s (39.62+7.13) mg [65]
HCH (103.2£18.6) s (121.30+10.53) mg
GelMA 41 (67.2£14.4) s (88.1210.79) mg
YR AR (51.6+6.6) s (78.65+7.58) mg
FAbFRA (152.4+15.6) s (178.66+31.45) mg
JB A A TR FHF A H 1 A A EC-124H (26.75+2.38) s (88.22+50.57) mg [105]
“h A (34.00+2.16) s (127.33+64.88) mg
PR 205 s* 400 mg"
KRBT M I A 2 EC-124 (47.33£2.05) s (330.37£121.57) mg
b A4 (54.67+2.62) s (401.03+216.63) mg
RAFEH (69.00+4.90) s (497.67+92.15) mg
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fMEH TR H A K/C g2 (157.30£27.63) s (55.13+7.22) mg [85]
g i i (172.00£27.53) s (120.4£15.3) mg
CSig4pea (238.70+30.38) s (209.9+14.0) mg
oA (277.0+48.5) s (330.2+30.4) mg
X R L I A TR K/C g2 H (140.0+14.72) s (30.83£9.65) mg
R LR (156.70£11.90) s (60.73+20.57) mg
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